Introduction
Experimental studies of and have identified preferential alignment of c r a c k a n d g r a i n s a s i m p o r t a n t f a c t o r s i n governing anisotropy (for example, Lo et al., 1 9 8 6 ;
H o o d a n d M i g n o g n a , 1993). Traditionally, h i g h r e s o l u t i o n m i c r o s c o p i c imaging techniques, such as SEM, TEM, optical microscopy of thin sections, and x-ray pole f i g u r e g o n i o m e t r y m e a s u r e m e n t s h a v e b e e n used to evaluate the texture and fabric of the samples. The size of the samples examined by such studies is usually much smaller than the sample size used for velocity measurements. F u r t h e r m o r e , t h e m i c r o s t r u c t u r a l a n d f a b r i c information is limited to surface features only. A c o u s t i c m i c r o s c o p y , o n t h e o t h e r h a n d , produces a microstructural image based on the impedance contrasts in the sample's surface and subsurface. With this surface and subsurface information, we can construct a complete image of the microstructural variations encountered by an acoustic wave propagating through a sample.
Method
Compressional wave velocity and quality factor w e r e m e a s u r e d u s i n g t h e p u l s e transmission technique at 1 MHz in dry and in water saturated reservoir rocks (sandstones, chalks, and limestones). The experiments were m a d e i n 2 o r t h o g o n a l d i r e c t i o n s t o 4 5 M P a differential pressures first on dry samples. The samples were then saturated under vacuum and measured during a second, identical load cycle. ( P r a s a d a n d M a n g h n a n i , 1 9 9 5 a , f o r experimental details).
Anisotropy
was evaluated by where and denote the two orthogonal (X, Z plane) directions of measurements.
Acoustic Microscopy
T h e a c o u s t i c l e n s o f s c a n n i n g a c o u s t i c microscope transmits acoustic waves generated by a transducer into a sample and channels the reflected waves back to the transducer. The acoustic signals are sent into the specimen in a p u l s e d m o d e t o e n a b l e t h e t r a n s d u c e r t o function both as transmitter and receiver. The a c o u s t i c w a v e s a r e t r a n s m i t t e d t h r o u g h a coupling fluid (water) and brought to focus on the sample. The waves reflected by the specimen r e t u r n t h r o u g h t h e a c o u s t i c l e n s t o t h e t r a n s d u c e r , w h e r e t h e y a r e c o n v e r t e d t o a n e l e c t r i c a l s i g n a l w h o s e a m p l i t u d e c a n b e measured and used to modulate brightness of display. The lens is scanned in a raster pattern over the specimen in order to form an image. The computer monitor system transforms the electrical signals from the transducer into a gray or color scaled screen image with a resolution of 256 pixels in X and Y directions with 256 gray or color shades (8 bit).
V P -anisotropy and microstructure
The reflection coefficient, and with it the echo intensity received by the acoustic objective, is determined b y t h e e l a s t i c c o n s t a n t s o f t h e material. Variations in the elastic properties of the sample lead to variations in the gray or color values in an acoustic micrograph. The property of transmission and reflection of acoustic waves as they encounter an impedance change is used to make surface and subsurface scans.
T w o t y p e s o f s c a n s m a d e w i t h S A M 5 0 a r e discussed here: a C-scan, which is an X-Y scan made at different depths (Z-positions) in the sample, and a B-scan, which is an X-Z scan. Bscans are produced by recording the reflections from the various layers or structures where an impedance contrast occurs. These scans are made through a time window with fixed width and adjustable position. They can be compared to reflection seismic surveying on a micro scale with seismograms constructed with a moving (scanning) source and receiver. 
Examples
We present results of four different type of reservoir rocks: sandstones, chalks, limestones, and dolomites. For comparison, velocity results and impedance fabric images of a gneiss from the continental deep drillhole (KTB) will also be discussed. Table 1 gives the sample details and major results.
The samples examined show very different types of V P anisotropy: 1. Constant anisotropy unaffected by differential pressure, (e.g., chalk #s 10185, Figure 1a ,b a n d 1 0 3 5 1 , F i g u r e l c ) . A n a c o u s t i c m i c r o g r a p h o f s a m p l e # 1 0 1 8 5 ( F i g u r e 2 ) shows continuous bands with high impedance in the direction of high 2. High initial anisotropy which decreases to zero with increasing (e.g., chalk # 10438, F i g u r e l b , l i m e s t o n e # s 4 7 0 1 , F i g u r e 3 a , 4782, Figure 3b ). 3. Very low anisotropy (Smackover dolomite, Figure 3c , Michigan sandstone, Prasad and Manghnani, 1995b). 4. Anisotropy which decreases to a non-zero, background anisotropy value with increasing (Berea sandstone, Prasad and Manghnani, 1995b).
Conclusions
Our comparisons between velocity anisotropy and anisotropic impedance patterns have shown that cracks (e.g., in limestones) and partially interconnected pores (e.g., in chalks), mapped as l o w i m p e d a n c e z o n e s , c a u s e h i g h v e l o c i t y anisotropy at low An unchanging velocity anisotropy is related to high impedance zones aligned in the direction of high velocity.
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